Background Time back to work or normal activity is often regarded as an outcome measure of interest after surgery. It has recently been used as a way of quantifying the benefits of minimal access surgery. However, the extent to which variation in time back to normal reflects differences in health status is unclear. Methods The relationship was examined in 140 patients recovering from inguinal hernia repair. A multi-dimensional measure of health status, the Short Form 36 (SF-36), was administered preoperatively, and at ten days and six weeks postoperatively. The relationship between scores on the SF-36 dimensions and return to normal activity was examined using correlation statistics and stepwise regression. Results Health status dimensions measuring role limitation owing to physical restriction at 10 days and 6 weeks, and role limitation owing to mental problems at ten days were associated with time to return to normal on univariate analysis. Social class was also strongly associated. Using stepwise regression these two dimensions of health status together explained 33 per cent of the variance in time to normal. Other factors unrelated to health status clearly contributed to this outcome. Conclusion Time back to normal activity postoperatively is influenced by a number of factors unrelated to health status and is an unreliable proxy for it. Time to normal is therefore not a good outcome measure for quantifying the benefits of surgical interventions. Claims currently being made to justify investment in some minimal access interventions should be interpreted in the light of this.
Introduction
Time back to work or normal activity postoperatively has often been regarded as an outcome measure of interest after surgical interventions. 1 ' 2 Its use has grown in recent years, as it is sometimes considered a suitable way of quantifying the possible benefits of minimal access surgery. 3 Many of the clinical papers on laparoscopic cholecystectomy, for example, placed much greater emphasis on duration of convalescence than has traditionally been the case in clinical studies. 4 ' 5 It has been suggested that measurement of time back to work would allow the societal benefits of minimal access interventions to be incorporated into economic evaluations. 6 However, the factors influencing time to work and normal activity are complex and remain largely unexplained. The type of occupation a patient is involved in, the amount of sick pay they receive, 7 ' 8 and cultural norms with regard to leave after surgery 9 have all been demonstrated to play a part. The extent to which variation in time back to work actually reflects differences in health status is unclear.
The short-form 36 (SF-36) is a general measure of health widely used in the United Kingdom and the United States. 10 It comprises a 36-item questionnaire which measures health status on eight multi-item scales (dimensions). The dimensions cover, for example, physical function, pain, social function and mental health. For each dimension scores are transformed into a zero (worst possible health) to 100 (best possible health) scale. The reliability and validity of the SF-36 have been extensively investigated in the United States, 11 ' 12 and in two population surveys and a number of patient groups in the United Kingdom. 13 ' 14 This study examines the relationship between health status and time back to work or normal activity in patients recovering from inguinal hernia repair.
Methods
Questionnaires were administered to 143 patients undergoing inguinal hernia repair in a randomized controlled trial of laparoscopic versus open hernia repair. All patients underwent day case surgery under a standard day case general anaesthetic. Postoperatively they were advised that they could get back to normal as soon as they felt like it and were encouraged to do so, but that they should avoid very strenuous lifting for about six weeks.
Data were collected preoperatively, and at ten days, six weeks, and three months postoperatively. The patients were assessed in the clinic preoperatively and at six weeks postoperatively, but all questionnaires were completed at home and returned in pre-addressed envelopes. Demographic details, the nature of a patient's occupation, and the SF-36 were collected preoperatively. Postoperatively the SF-36 was administered for self completion at 10 days (acute version) and 6 weeks (standard version). Time back to work or normal activity was recorded by questions at ten days, six weeks and three months postoperatively by asking patients: 'Have you returned to work or normal activity yet? Yes / No. If yes, how many days after your operation was this?' Non-responders were sent up to two postal reminders. Patients were classified into social class using the Registrar General's classification. 15 Analysis was undertaken using SPSS software. Analyses of variance (parametric or non-parametric as appropriate) were used to examine the significance of any differences in mean or median scores among groups. Correlation coefficients (either parametric or non-parametric) were calculated to examine the association between two continuous variables. Stepwise regression analysis was used to assess the relative contribution of SF-36 scores and other demographic measures to explaining the variance of (rank normalized) time back to work. The age of the patients was adjusted for by forcing in age before the stepwise entry of other variables.
Results
One hundred and forty patients (99 per cent) completed the preoperative questionnaires, 135 patients (94 per cent) responded at ten days postoperatively, and 136 (95 per cent) at six weeks. Three-month data were available on 126 (89 per cent) of patients.
Demographic characteristics
The median age (range) of the subjects was 47 (20-69) years. One hundred and thirty-six (97 per cent) were male. Almost all (n = 125, 89 per cent) had left school before age 17. One hundred and fourteen subjects (81 per cent) were in full-time employment.
Time back to work -univariate analyses
The mean (± SD) time back to work (as measured at three months) was 250 ± 18-4 days (range 0-103 days; median 21). Table 1 shows the measures which were significantly related to time back to work on univariate analysis. There was a strong linear association between time to return to work and social class, with those of higher social class returning to work sooner (p < 00001). Those who sat still during the course of their normal daily activities returned to work an average 11 days sooner than those whose normal daily activities involved strenuous physical activity. This relationship was weaker than that between social class and time to return to work, although the social class of the subjects was strongly related to the degree of physical activity in their daily activities: 77 per cent (n = 56) of students and those belonging to social classes I, II and Illnm did nothing more strenuous than either walking or standing during the course of their daily activities; this was true of only 39 per cent (n = 22) of those belonging to classes Him, IV and V (X 2 = 25-4, df = 2, p < 000001). In terms of health status, dimensions measuring role limitation owing to physical disability at both ten days and six weeks were significantly related to time back to work, although the association with the ten-day measure was not linear and not as strong as with that at six weeks. There was a fairly strong association between time to return to work and role limitations owing to mental problems at ten days (p < 0001), but no linear association between this measure at six weeks and time to return to work. There was a trend for those with higher pain scores on the SF-36 at both ten days (r = -0-22, p < 005) and six weeks (r = -0-33, p < 0001) to take longer to return to work, although the relationships were not strictly linear. There was no statistically significant relationship between any other dimension and time to return to work.
Stepwise regression analysis
The results of the stepwise regression analysis are displayed in Table 2 . Role limitations owing to physical limitation at six weeks had the strongest relationship with (rank normalized) time to return to work and entered the model first, explaining 25 per cent of variance in the time taken to return to work. Social class entered the model next, explaining a further 16 per cent of the variance; and role limitations owing to mental problems at ten days entered next, explaining a further 2 per cent of the variance. After adjusting for these three variables, no other variable had a significant association with time to return to work. This was true also if social class was prevented from entering the model: the two health status dimensions then explained 33 per cent of the variance. When age was forced into the equation first, the same three variables entered the model (with similar regression coefficients) although social class entered first, explaining 25 per cent of the variance, followed by role limitations owing to physical disability, which explained a further 16 per cent of the variance, followed by role limitations owing to mental problems, which explained a further 2 per cent of the variance.
Discussion
Earlier return to work has been claimed to be a potentially major economic advantage arising from minimal access approaches to inguinal hernia repair and other surgical interventions. Many purchasers are currently experiencing pressure to invest scarce resources in such procedures. However, it may be difficult to separate the effect of differing postoperative morbidity from other influences such as advice and expectations. There is a large body of evidence which suggests that the traditionally lengthy period of convalescence advised postoperatively after inguinal hernia repair in particular is unnecessary. 16 ' 17 Early return to work has not increased recurrence in studies in the United States which have included a quarter of a million operations, 18 and there appears to be no scientific justification for the traditional advice of six to eight weeks convalescence. However, the extent to which differences in time back to work or normal activity reflect differences in a patient's health status remains unexplored. The availability of validated measures of health status has allowed an examination of this relationship to be performed.
The SF-36 is one of a large number of health status measures with clearly demonstrated psychometric properties which are now available for use in intervention studies. Even using a well-validated multi-dimensional measure such as the SF-36, health status explained only 33 per cent of the variance in time to normal after inguinal hernia repair. Only two dimensions appeared to be important in this respect. Perceived role limitation owing to physical or emotional restriction appeared to be more directly related than the dimensions capturing physical function or postoperative pain as measured on the SF-36. There are clearly factors other than health status which influence time to normal activity.
Although no study has previously explored the relationship between health status and return to normal activity postoperatively, the multi-factorial influences and wide variation in this outcome have been previously described. Our study is consistent with this previous work. These studies have emphasized the importance of many factors unrelated to health status in influencing this time period; in particular, the amount of sick pay patients receive, 8 their preoperative expectations, education and advice from peers, colleagues, general practitioners and surgical teams have been cited as important influences. 7 The association between social class and time to work or normal activity is also consistent with previous work. 8 The relationship between social class and time to normal was related to the physical nature, or otherwise, of the work undertaken but was not entirely explained by it.
This study highlights the fact that proxies for health status such as time to normal activity or work do not reflect health status alone, but a range of other factors. As such, they are unsatisfactory as a method of quantifying the health benefits of surgical interventions. There are a large number of validated measures of outcome available for use in intervention studies, 19 and they are equally appropriate after surgical and medical interventions. Their use in the context of surgical evaluation studies is growing, 20 although it is not as widespread as in the context of studies evaluating medical therapies. They are particularly relevant to evaluation in the fast expanding field of minimal access surgery. Rapid return to normal after such interventions is often claimed to be a major advantage compared with open surgery, 4 and it has been suggested that early return to work may mean that minimal access interventions bring economic advantage to society. 6 However, our study indicates that early return to normal, where it exists, may be due to factors unrelated to health status. Claims about the economic advantages to society arising from some minimal access interventions should therefore be subjected to careful scrutiny.
